The national notification gonorrhoea data are analysed over the period 
sizes of the affected populations, and intervention and control programmes. They also include clinical aspects such as average infectious periods, for example due to asymptomatic infection in women, virulence of the agent, resistance to antibiotics, and availability and quality of medical care. ' Since the first reports on the association of AIDS In this study two sources of gonorrhoea data are used: the national notification system and the two sexually transmitted disease (STD) clinics in Amsterdam. The notification data are used to study the general trend in gonorrhoea, whereas the more detailed STD clinic data give an insight into possible factors underlying the general trend in gonorrhoea.
Material and methods Notification Data
Notification data were collected from the Bureau of the Chief Medical Officer of the Ministry of Health from 1976 to 1988. Gonorrhoea has been a notifiable disease since 1976. Data are available by date and place of reporting per 4 week-period on gender and age. These data are analysed for The Netherlands and for two major cities, Amsterdam and Rotterdam. These two cities contribute 60% of the reported national gonorrhoea data. As such, they differ from other cities in The Netherlands and are considered separately here.
The cases are documented by date of reporting rather than by date of diagnosis. As such, variable time-lags between the onset of symptoms and the moment of diagnosis and reporting may distort seasonal fluctuations in the disease incidence. Furthermore, the use of notification data is limited owing to an unknown amount of underreporting. In a recent study2' the overall under-notification for gon-orrhoea in The Netherlands in 1985 was estimated to be 66%, ranging from 60% to 95% in different districts. In a similar study'2 the under-notification of gonorrhoea in the city of Amsterdam was estimated to be 45 %, ranging from 40% to 90% among treating physicians. The latter study also showed that the STD clinics ofthe Municipal Health Service in Amsterdam reported completely and contributed 80% ofthe total number ofgonorrhoea cases reported in the city. Declining gonorrhoea rates in The Netherlands, 1976-1988: consequences for the AIDS epidemic Figure 5B
of gonorrhoea are reported in Amsterdam. Since 1986 the ratio in Rotterdam has increased sharply and is similar to Amsterdam. The ratio in the rest of the country with overall low incidence rates is high. Figure 4b shows a decline in urogenital and oral infections for both non-prostitutes and prostitutes, but an increase of female rectal infections. Although starting with small absolute numbers and a peak incidence in 1984-85, they eventually reach a level of twice and almost four times the level in 1981.
Figures 5a and 5b show a peak in the age-specific incidence for males in the 25-29 years age group and for females in the 20-24 years age group. The downward trend for both males and females is apparent. The shapes of the curves remain similar, except in flattening of the peak in the curves for females in 1986-87.
Discussion
In The Netherlands the gonorrhoea incidence rates, both in the national notification data and in the Amsterdam STD clinic data, reveal a continuous decline from 1981 onwards, hereby preceding the onset of the AIDS epidemic. Since 1983 this decline has been further reinforced, to a large extent due to a drop in gonorrhoea in homo/bisexual men, which presumably reflects behavioural changes in this group. Among the heterosexual population there is less evidence for such a-strong decline and even an increase of rectal gonorrhoea infections in female prostitutes.
Besides changes in sexual behaviour the disease incidence is affected by other factors which are difficult to quantify. Data, which are indispensable for a correct interpretation, are lacking-that is on the extent to which the STD clientele is representative of the population with high rates of partner change and the general changes in diagnostics and treatment. Therefore the results should be interpreted with caution.
The early decline of gonorrhoea is quite small and may have occurred as a consequence of stabilised reporting patterns and falling incidence rates, due to prior intensified surveillance. As reporting and surveillance by the STD clinics were instituted only in 1976, it seems likely that reporting patterns and STD control activities may not have stabilised for the next several years. There is no evidence that the rising incidence until 1981 was not due to improved case-detection and reporting.
In Amsterdam the amount ofunder-notification of gonorrhoea in 1985 was estimated to be 45%.' This estimate is based upon a comparison ofthe number of cases reported per-physician with results from interviews among treating physicians in Amsterdam. At present, there is no evidence for change in reporting, despite the probably increased general awareness of STD due to media news coverage on AIDS.
Since 1976 the occurrence ofpenicillinase producing Neisseria g-norrhoeae (PPNG) has been registered in The Netherlands. In 1981-87 the percentage of PPNG fluctuated between 5-10% of the notified cases. In Amsterdam, this percentage has increased since 1986" and fluctuated between 18-30% in early 1987. 26 The PPNG, diagnosed at the same STD clinics, was not only found in prostitutes (12-9%) but in heterosexual men (15.9%) and non-prostitute females (17.3%) as well. 25 The PPNG isolated in homo/bisexual men was negligible (1 9%). The drop in homo/bisexual cases may account for the recent increase of PPNG.
With the exception ofhomosexuals, the predominance of men in both data sets may be explained by a high exposure to a relatively small group ofinfectious females, such as prostitutes, and by a high rate of symptomatic disease. The male-to-female ratio is often cited as an index for the efficacy of detection of (asymptomatic) female cases. 27 However, the high ratio in Amsterdam reflects a large proportion of homosexual men. If these were to be excluded from the calculation of the ratio, a lower figure (1 8-1.9) is to be found. The rise of the initially lower ratio in Rotterdam to a level comparable with that ofAmsterdam is without explanation.
Behavioural changes, such as improved use of condoms or less frequent partner switching, evidently reduce the effective contact rate and affect the disease incidence. Part of this decline was due to an extensive screening programme, which was implemented in 1972 in order to detect asymptomatic female cases. It was estimated that one third of reported female cases (a tenth of all actual gonorrhoea infections in women) was discovered through screening and that the male incidence was hereby made to decrease by 20%.' In Sweden the reported incidence started to decline in the early 1970s.27'2"`The falling incidence rate was partly ascribed to the national campaign promoting condoms and a 150% rise in the sale of condoms.
In conclusion, the gonorrhoea population in Amsterdam presumably is changing over time with respect to STD history and sexual preference. In 1987 almost twice as many gonorrhoea patients report to have experienced a prior STD compared with 1981. A history of past STD infection is often indicative of a high rate of partner change. The importance of these core groups in maintaining a STD infection within the general population has been shown by Hethcote and Yorke' and by Rothenberg34 with respect to gonorrhoea and by Anderson and May'536 with respect to HIV. The increasing percentage of individuals with a STD history possibly indicates that repeat infection is increasing among gonorrhoea patients and suggests that there is a group of highly sexually active individuals who continue to practise higher risk behaviours and put themselves at risk of STDs. The conclusion from this might be that the change in behaviour in this population may be less marked than in sectors of the population who have not had a previous STD. The residual proportion of the homo/bisexual men even shows a doubling in those with repeat infection since 1981. The decreasing percentage of individuals with no STD history indicates that they either prevent an infection or seek cure and treatment elsewhere. However, this point needs to be clarified in order to determine the nature of behavioural changes and help to assess the potential for the spread of HIV.
